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ON SOME POINTS IN ANCIENT EGYPTIAN 
ASTRONOMY! 

IT. 

4.— The Probable Date of the Founding of Denderah as 

derivedfrom the Account of the Building Ceremonial. 

CO much having been stated relating to the inscriptions 
^ recording building ceremonials, I will now return 
to the statement regarding Denderah, to see what can be 
made of it on the view that either the middle or the chief 
point—that is, the brightest star of the constellation of 
the Great Bear as we now know it—was the part referred 
to, and that the cord was stretched to the star on the 
horizon. 

The first question which arises is, Was there any 
reason why 8 Ursse Majoris at the centre, or a the 
brightest, should have been used as the orientation point 
at anytime? Was there any reason why any special 
sanctity should have been associated with either? Cer¬ 
tainly not in the case of 8 on account of its magnitude, 
because Dubhe, not far from it, is much brighter And 
certainly not in the case both of 8 and a on account of 
the time of their heliacal rising. We seem therefore in 
an impasse along this line of inquiry, but a further con¬ 
sideration of the question brings out the remarkable fact 
that at two different points of time the North Polar 
distance of a Ursa: Majoris was nearly the same as that 
of a Lyrae and y Draconis, so that a Lyra: would be 
visible at one of the dates and y Draconis with a Ursa: 
Majoris at the other—all rising in the same amplitude. 

The stars rising a: the same amplitude, a temple directed 
to one would be directed to the other, but the stars would 
rise at different times. This, it may be suggested, may 
have been the reason why a was used by the king: the 
most convenient hour of the night was chosen. But 
there may have been another reason. 

We know enough of the Egyptian priests to imagine it 
might be to their interest that even the king himself 
should not know everything, and the question arises 
whether, knowing the equal amplitudes of the risings of 
these stars, the secret was retained while a Urste Majoris 
was used. 

This, of course, can only be put forward as a sug¬ 
gestion, and to many, no doubt, it will seem to be far¬ 
fetched ; but from the account given by Herodotus of some 
of the ceremonials and mysteries connected with the 
temple of Tyre, it is suggested that the priests used star¬ 
light at night for some of their operations very much in 
the same way as they might have used sunlight during 
the day. According to Herodotus, in the temple in 
question there were pillars of gold and emerald which 
shone at night. Now, there can be little doubt that in 
the darkened sanctuary of an Egyptian temple the light 
of a Lyrae, one of the brightest stars in the northern 
heavens, rising in the clear air of Egypt would be quite 
strong enough to throw into an apparent glow such 
highly reflecting surfaces as those to which Herodotus 
refers. 

Supposing such a ceremonial as this used at Denderah, 
the less the worshippers—who, reasoning from the analogy 
of the ceremonial termed the manifestation of Ra, 2 would 
stand facing the sanctuary with their backs to the chief door 

1 Continued from p. 299. 

2 One of the inscriptions relating to the manifestation of Ra has been trans¬ 
lated by.de Roug6 as follows:— 

“ II vint en passant vers le temple de Ra; il entra dans le temple en 
adorant (deux fois). Le *er-heb [celebrant] invoqua (celui qui) repousse 
les plaies du roi; il remplit les rites de la porte ; il prit le seteb, il se purifia 
par 1’encens : il fit une hb.'uion; il apporta les fleurs de Habenben [a part of 
the temple]; il .apporta le parfum (?). II monta les degres vers I’adytum 
grand, pour voir Ra dar.s Habenben ; lui-meme se tint seal; il poussa le 
verrou ; il ouvrit les portes ; il vit son pere Ra dans Habenben ; il v^nera la 
barque de Ra et la barque de Turn. Il tira les portes, et posa la terre 
sigillaire (qu’il) scella avec le sceau du roi. Lui-meme ordonne aux pretres, 
‘ J’ai place le scean ; qtie n’entre pas quelqu’un dedans de tout roi qui se 
tiendra (la).' *’—“ Chrestomathie Egyptienne,” de Rouge, iit. p. 60 
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of the temple—knew about the question of a bright star 
which might probably produce the mystery the better; so 
that it may be almost said that the priests had a reason, 
and a very good one, for using a comparatively faint star 
for the orientation of a temple, some of the uses of which 
were to utilize tor their own purposes some of the 
phenomena presented by a bright one rising at the same 
amplitude. These considerations have, however, only 
full force as between a Urste Majoris and a Lyras. 

Of course, so far, nothing can be said with certainty 
with regard to either of the stars in question having been 
chosen for the original orientation, but in an inquiry of 
this kind no line of evidence is to be neglected. 

We next come to possible dates. Taking the ampli¬ 
tude of Denderah as 73 0 , the dates of foundation given by 
either a Lyrae or y Draconis will be those at which these 
stars had an equal amplitude. 

Roughly, and only roughly, these dates would have 
been as follows 

Horizon '2° high 

a Lyras ... ... ... ... 7200 B c. 

7 Draconis ... ... ... 4400 b.c. 

Now, what are the records concerning this temple? 
We know that the structure now visible to us was built 
in the time of the last Ptolemies and the first Roman 
Emperors, and I have already shown that at those dates 
the Great Bear (the old Thigh) did not rise at all, as it 
was circumpolar. 

But it is also known that there was a temple here in the 
time of Thotmes III., and even earlier, going back to the 
earliest times of Egyptian history. King Pepi, of the 
6th dynasty ( are■ 3233 B.c), is portrayed over and over 
again in the crypts. 

Even this is not all the evidence in favour of a high 
antiquity. In one of the crypts (No. 9), according to Ebers 
and Diimichen there are two references to the earliest 
plans of the temple. One inscription states that the great 
ground-plan ( Senti ) of Ant (Denderah) was found in old 
writing on parchments of the time of the follow'ers of 
Horus (sun-worshippers) preserved in the walls of the 
palace during the reign of King Pepi. Another in¬ 
scription goes further, referring to the restoration by 
Thotmes III. {circ. 1600 b.c.) of the temple to the state in 
which it was found described in old writings of the time 
of the King Chufu (Cheops) of the 4th dynasty {circ. 
3733 B.C,). If any faith is to be placed in this inscrip¬ 
tion, it seems to me to suggest a still higher antiquity. 
There would have been more reason for describing an 
antique shrine than a brand new one, and the date 4400 
is well within the historical period, according to Mariette. 

If, then, I am right in my suggestion as to the word ak 
referring to a Ursae Majoris, and as to a star rising at an 
equal amplitude to y Draconis being for some reason made 
use of in the building ceremony, we find the closest agree¬ 
ment between the astronomical orientation, the definite 
statement as to a certain star being used in the building 
ceremonies, and the inscription in the crypts referring to 
Cheops as the earliest historical personage who de¬ 
scribes the building. I must confess that this complete 
justification of the double record strikes me as very 
remarkable, and I think it will be generally conceded 
that further local observations should be made in order to 
attempt to carry the matter a stage further. 

If the above results be confirmed we have a most 
important indication of the fact that in the rebuilding 
in the time of Thotmes III. and of the Ptolemies, the 
original orientation of the building was not disturbed, 
and that in the account of the building ceremonies we 
are dealing as surely with the laying of the first foundation 
stone as we are dealing with the original plan. 1 

1 On this point I am permitted by Prof. Maspero to print the following 
extract from a letter I received from him :■— 

“Tous les temples ptol&nalques et la plus grande partie des temples 
pharaoniques sont des reconstructions. Ce que vous avez observe de 
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Here, however, it is necessary to proceed with caution, 
for the last word may not yet have been said when we 
accept y Draconis. 

I have elsewhere pointed out that it is not impossible 
that a temple once oriented to a certain star, and long out 
of use on account of the precessional movement, may be 
utilized for another, and be rehabilitated in consequence, 
when that same movement brings another conspicuous 
star into the proper rising amplitude. 

In the present case, the orientation fits y Draconis in 
the historic period, but it also fits a Lyras in the times of 
the Hor-schesu, the dimly seen followers of Horus, or 
sun-worshippers, before the dawn of the historic period. 
If we assume that the record is absolutely true (and I 
for one believe in these old records more and more), and 
that Cheops only described a shrine founded by the 
Hor-schesu, then we are carried back to circ. 7000 B.c. 
1 am indebted to my friend Dr. Wallis Budge, for the 
suggestion that the position of Denderah on the highway 
from the Red Sea—which may soon be reached by a 
railway from Keneh to Kosseir !—would make it one of 
the most important places in Ancient Egypt. 

In any case the consideration has to be borne in mind 
that the series of temples with high northern and southern 
amplitudes at Denderah, Abydos, Thebes, Philos, Edfu, 
were nearly certainly founded before the time at which 
the heliacal rising of Sirius, near the time of the summer 
solstice, was the chief event of the year, watched by 
priests, astronomers—if the astronomers were not the 
only priests—and agriculturalists alike. Now we know 
from Biot’s calculations that this first took place circ. 
32S5 B.c., and that Sirius—though, as I am informed by 
Prof. Maspdro, not its heliacal rising—is referred to on 
inscriptions in pyramid times. The Sirius temples at 
Thebes, Philoe, and Denderah, are in all probability of 
much later foundation than those to which I have re¬ 
ferred, and that at Denderah seems from its orientation 
to be the latest of all. 1 

I will, however, leave for a future occasion the question 
of the original Hor-schesu shrine, and consider at present 
an important relation between the chief temple at Den¬ 
derah and one of the chief temples at Karnak. I am not 
aware that the relation has been pointed out before. 

The amplitude of the temple at Denderah, dedicated to 
Hathor , is 73" N. of E. The amplitude of the temple 
dedicated to Mut or Maut at Karnak is 71 0 N. of E., 
which, assuming the same star to have been used, 
corresponds to a date (according to the height of the 
horizon) of circ. 300010 3500 B.c. This is therefore later 
than the Hathor temple of Denderah. 

Now, we have it from Plutarch {[sis and Osiris, Parthey, 
cap. 56) that Isis = Maut= Hathor = Methuer, and this is 
sufficiently clear from the symbols of these goddesses, 
without his authority. 

It is fundamental for the orientation theory that the 
cult shall follow the star. But we have here the same 
cult. Hathor and Maut are merely local names associated 
with local totems. Isis is a generic name simply, 
meaning an accompaniment of sun-rise, whether that 
light be the dawn, or a heliacally rising star, or even the 
moon. The generic symbol for Isis is the sun’s disk and 
horns, which I think may not impossibly be a poetic deve- 

Denderah, est vrai d’Esn6h, d’Orabos, d’Assouan, de Philse, &c. Or, si les 
premiers constructeurs d’un temple—ou chez nous d’une dglise— peuvent 
ehoisir presque a leur gr6 1’emplacement et par suite 1’orientation, la plus 
convenable, i! en est bien rarement de meme des reconstructeds. Les 
maisons accumul^es autour du temple les g^naient, d’ailieurs les habitudes 
du culte^ et de. la population £taient prises : on rebatissait le temple— 
comme d’ordinaire chez nous on rebatit l’6glise—sur la meme orientation et 
sur les memes fondations. J’ai constat^ le fait a Korn-Ombo, ou les debris 
du temple d^cord par Amenhotpou I. et Thoutmosis III. sont orients 
exactement com me ceux du temple ptol6maique actuel, bati sur les ruines 
du prudent. Vous avez done le droit de dire, non seulement pour 
Denderah, mais pour beaucoup d’ajitres temples, qu’ils ont 6 t 6 reconstruits 
sur 1’orientation du temple qu'ils rempla5aient, quand meme cette orientation 
ne rdpondait plus a la r&ilit£ des choses." 

1 I have not yet reduced my own observations of this temple, but Nissen 
refers to previous measures, Rheinisches Museum fiir Philologie t 1885, p. 44. 
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lopment of the sign for sunrise. The local totem of the 
special warning star in use at any time or place may be 
anything : hippopotamus, crocodile, hawk, vulture, lion, or 
even some other common living thing into which the 
totem degraded when the supply of the original fell 
short. 1 Hence, as the number of warning stars was 
certainly very restricted, they, or rather the goddesses 
which typified them, had different names in almost every 
nome. Hence Egyptian mythology should be, as it is in 
fact, full of synonyms ; each local name being liable to 
be brought into prominence at some time or another 
owing to adventitious circumstances, relating either to 
dynasties or the popularity of some particular shrine. 

Let us concede, then, that we had the same cult. Now 
about the star. For Denderah we have already found 
7 Draconis. What about Thebes ? As I have elsewhere 
pointed out, the temple at Karnak, the date of the build¬ 
ing of which is the most certain, undoubtedly pointed to 
7 Draconis. 2 Its amplitude is 62° N. of E. This was in 
1200 B.c. Nor is this all ; as I have also shown, it forms 
the second of a series with the following amplitudes ;— 

6 Cl 

68° j N * ofE- 

7i°J 

Now the last in this series, directed on this view to 
7 Draconis at Karnak, is precisely the temple of Maut! 

So that here we have a very concrete case of the cult 
following the star, not only in the same place, but at 
different places, and we are driven to the conclusion that 
Hathor at Denderah and Maut at Thebes, exotericaliy 
different goddesses, were esoterically the same star 7 
Draconis. 

Although it carries us still further into the region of 
mythology, there is more evidence to be gathered from a 
consideration of the old constellations. 1 do not think it 
saying too much to remark that among these the atten¬ 
tion of the early Egyptians was almost exclusively con¬ 
fined to the circumpolar ones. Further, the mean lati¬ 
tude being, say, 25°, the circumpolar region was a re¬ 
stricted one, 30° in diameter, instead of over ioo°, as 
with us. But not quite exclusively, for to them then, as 
to us now, the Great Bear and Orion were the two most 
prominent constellations in the heavens ; for them, as for 
us they typified the northern and southern regions of the 
sky 

There can be no question that the chief ancient con¬ 
stellation in the north was the Great Bear, or, as it w r as 
then pictured, the Thigh (Mes*et). After this came the 
Hippopotamus. I had come to the conclusion that this 
has been replaced on our maps by part of Draco before 
I found that Brugsch and Parthey were of the same 
opinion. 

The female hippopotamus typified Taurt, the wife of 
Set (represented by a jackal with erected tail, or hippo¬ 
potamus), and one of the most ordinary forms of Hathor 
presents us with the horns and disk surmounting a hippo¬ 
potamus. There is evidence that the star we are con¬ 
sidering, 7 Draconis, occupied the place of the head or 
the mythical headgear. 

So far, then, mythology is with me ; but there is a diffi¬ 
culty. According to the theory the cult must follow the 
star: this must be held to as far as possible. But 
suppose the precessional movement causes the initial 
function of a star to become inoperative, must not the 
cult—which, as we assume, had chiefly to do with the 
heralding of sunrise at one time of the year or other— 
change ? And if the same cult is conducted in connec¬ 
tion with another star, will not the old name probably be 
retained ? 

There is another temple of Hathor at Thebes—the 

1 Have we such instances of degradation in the cat replacing the lion and 
the black pig the hippopotamus, to give two instances ? 

2 I refer to the Temple M of Lepsius, built by Ramses III. 
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temple of Der el-Bahari, founded or embellished by Queen 
Hatshepset {circ. 1600 B.c.). This temple, instead of being 
oriented 73° N. of E., lies 26° S. of E., it can never, there¬ 
fore, have faced the star observed at Denderah. 

Now, are there any possible explanations? Two have 
suggested themselves to me. 

At Denderah the image of the goddess was taken on a 
certain day in the year on to the terrace, so that the light 
of the sun—her father Ra—might fall upon her. 

Building a temple so that the sunlight might enter it 
once or twice a year (which could not happen in the 
Denderah temple in consequence of its northern outlook) 
would enable the aforesaid operation to be performed in 
the sanctuary itself. The Thebes temple on this hypo¬ 
thesis assured this—and at the winter solstice. 

The next explanation I submit to Egyptologists with 
much fear and trembling. It is, briefly, that about 
3200 b.c. observations of the star Sirius replaced, or 
were added to, those made of y Draconis.' Mythologically 
a new Isis would be born. 

I base this suggestion on the following considera¬ 
tions :— 

(1) While the Denderah Hathor was represented by 
the disk and horns on a hippopotamus ; at Thebes, the 
city of the “Bull” Amen, Hathor is represented by a 
cow with a like headdress. 

(2) Sirius, represented originally as a goddess with the 
two feathers of Amen standing in a boat, is now changed 
to a cow with the disk and horns. 

(3) Hathor was the cow of the western hills of Thebes. 
It is in these hills that the temple Der el-Bahari lies, 
and this temple if oriented originally to Sirius would have 
been founded about 3000 B.c., when Sirius would have 
an amplitude of 26°. 



Fig. 4. —The cow Hathor appearing from the western hills of Thebes. 

(4) A temple was built in later times at Denderah 
oriented to Sirius, and Sirius with the cow’s horns and 
disk became the great goddess there, and when her 
supremacy all over Egypt became undoubted, her birth¬ 
place was declared—at Denderah—to have been Den¬ 
derah. 1 

(5) In the month list at the Ramesseum the first 
month is dedicated to Sirius, the third to Hathor. 
This is not, however, a final argument, because local 
cults may have been in question. 

(6) Set seems to have been a generic name applied to 
the northern (? circumpolar) constellations, perhaps be¬ 
cause set— darkness, and these stars, being always visible 
in the night, may have in time typified it. Taurt, the 
hippopotamus, was the wife of Set. The Thigh -was the 

1 Brugsch thus translates one of the inscriptions:—“Horus in weiblicher 
Gestalt ist die Furstin, die Machtige, die Tnronfolgerin und Tochter eines 
Thronfolger. Ein fliegender Kafer wird (sie ?) geboren am Himmel in der 
uranfanglichen Stadt (Denderah) zur Zeit der Nacht des Kindes in seiner 
Wiege. Esstrahltdie Sonne am Himmel in der Danimerung, wann ihre 
Geburt vollbracht wird.”—Brugsch, Astron. Inscription./* p. 97. 
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thigh of Set, &c. y Draconis was associated therefore 
with Set, and the symbolism for Set-Hatbor was the 
hippopotamus w'ith horns and disk. Now, if, as is sug¬ 
gested, Sirius replaced y Draconis, and the cow replaced 
the hippopotamus, the cult of Set might be expected to 
have declined ; and as a matter of fact the decline of the 
worship of Set, which was generally paramount under 
the earlier dynasties, and even the obliteration of the 
emblems on the monuments, are among the best-marked 
cases of the kind found in the inscriptions. 1 

(7) The Isis temples of Denderah were certainly 
oriented to Sirius ; the Hathor temple was as certainly 
not so oriented. And yet, in the restorations in later 
times (say Thotmes III.—Ptolemies), the cult has been 
made Sirian, and the references are to the star which 
rises at the rising of the Nile. 

I do not see why the Egyptians should have hesitated 
to continue the same cult under a different star when 
they apparently quite naturally changed Orion from a 
form of Osiris (Sah-Osiris) and a mummy (as he was re¬ 
presented when the light of his stars was quenched at 
dawn at the rising of Sirius) to that of Sah-Horus (when 
in later times the constellation itself rose heliacally). 

J. Norman Lockyer. 


SUPERHEATED STEAM. 

I HAVE noticed a curious misapprehension, even on 
the part of high authorities, with respect to the 
application of Carnot’s law to an engine in which the 
steam is superheated after leaving the boiler. Thus, in 
his generally excellent work on the steam-engine, 2 Prof. 
Cotterill, after explaining that in the ordinary engine the 
superior temperature is that of the boiler, and the inferior 
temperature that of the condenser, proceeds (p. 141) : 
“ When a superheater is used, the superior temperature 
will of course be that of the superheater, which will not 
then correspond to the boiler pressure.” 

This statement appears to me to involve two errors, 
one of great importance. When the question is raised, 
it must surely be evident that, in consideration of the high 
latent heat of water, by far the greater part of the heat is 
received at the temperature of the boiler, and not at that 
of the superheater, and that, of the relatively small part 
received in the latter stage, the effective temperature is 
not that of the superheater, but rather the mean between 
this temperature and that of the boiler. An estimate of 
the possible efficiency founded upon the temperature of 
the superheater is thus immensely too favourable. Super¬ 
heating does not seem to meet with much favour in prac¬ 
tice ; and I suppose that the advantages which might 
attend its judicious use would be connected rather with 
the prevention of cylinder condensation than with an 
extension of the range of temperature contemplated in 
Carnot’s rule. 

If we wish - effectively to raise the superior limit of 
temperature in a vapour-engine, we must make the boiler 
hotter. In a steam-engine this means pressures that 
would soon become excessive. The only escape lies in 
; the substitution for water of another and less volatile fluid. 
But, of liquids capable of distillation without change, it is 
not easy to find one suitable for the purpose. There is, 
however, another direction in which we may look. The 
volatility of water may be restrained by the addition of 
saline matters, such as chloride of calcium or acetate of 
soda. In this way the boiling temperature may be 
raised without encountering excessive pressures, and 
the possible efficiency, according to Carnot, may be 
increased. 

The complete elaboration of this method would in¬ 
volve the condensation of the steam at a high tempera- 

1 Rawlinson, vol. i., p. 317 ; vol. ii., p. 347 et seq. 

2 Second edition (Spon i London, i8go). 
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